Identification and characterization of long intergenic non-coding RNAs related to mouse liver development.
Long non-coding RNAs (lncRNAs) have been studied extensively over the last few years. Liver is an important organ that plays a crucial role in glucose metabolism and homeostasis; however, there are few reports of the identification and functional characterization of lncRNAs with important roles in liver development. Therefore, it is necessary to systematically identify lncRNAs that are involved in liver development. In this paper, we assembled the transcriptome using published RNA-seq data across three mouse liver developmental stages and identified 4,882 putative long intergenic non-coding RNAs (lincRNAs) expressed in at least one of the investigated stages. Combining these with Ensembl lincRNAs, we established a reference catalog of 6,602 transcribed lincRNAs in the mouse liver. We then analyzed all the lincRNAs in this reference catalog systematically and revealed that liver lincRNAs carry different genomic signatures from protein-coding genes, while the putative lincRNAs are generally comparable with known Ensembl lincRNAs. In addition, putative lincRNAs are functionally associated with essential biological processes, including RNA splicing, protein localization and fatty acid metabolic process, implying that they may play an important role in regulating liver development. The validation of selected lincRNAs that are specifically expressed in developing liver tissues further suggested the effectiveness of our approach. Our study shows that lincRNAs that are differentially expressed during three liver developmental stages could have important regulatory roles in liver development. The identified putative lincRNAs are a valuable resource for further functional studies.